The study aimed at examining the independent and joint influence of three cultural factors; religion, sex preference (SP) and ethnicity on fertility in Nigeria. Cross-sectional population-based cluster design approach was used for the study. The investigated population group was women of reproductive age (n=19,348). Probability of bearing ≥5 children, refined Total Fertility Rate and mean fertility were used to assess fertility. Data were analyzed using demographic and Zero-Inflated Poisson models. Fertility indices were higher among the Hausa/Fulani ethnic group than Igbo and Yoruba and also among Muslim women than Christians. Interaction shows that the probability of bearing at least five children was highest among women who; have no SP, belong to Islamic religious denomination, and of Hausa/Fulani ethnic group. The fertility incident rate ratio (IRR) was higher among women with no SP than women who have SP and also higher among Hausa/Fulani than Yoruba but lower among Christians than Muslims. Fertility differentials persists by ethnicity, religion and SP after controlling for other important variables. Difference exists in fertility among religious, ethnic groups and by SP in Nigeria. Fertility reduction strategies should be intensified in Nigeria, but more attention should be given to Muslims and Hausa/Fulani women.
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). The role of religion in fertility is often ignored in Nigeria demographic research for political reasons. Islam is often seen as a pronatalist religion which hampers fertility transition in developing countries, but some purely Christian dominated countries in sub-Saharan Africa still have higher fertility than some Muslim dominated countries in the region (PRB, 2016) . Thus, the roles of religion, sex preference and ethnicity need further assessment in a high fertility country like Nigeria.
In the past, the ancient demographers have argued that high population should be seen as the wealth of a nation rather than problem as currently witnessed in developing countries today. Malthus in his theory argued that population growth caused by high fertility erodes the welfare and productivity of workers, and thus social policy which fostered greater fertility contributes to "overpopulation" (Malthus, 1798) . High fertility lowers the per capita income growth rate, depletes forest, exhaust ground water, has adverse effect on the distribution of income across the population segment, impede poverty extinction and lowers life expectancy (Schultz, 2005) . In a country where these vices are endemic, capitalists become richer while the common man becomes poorer. Thus, high fertility can lead to poverty and poverty also encourages high fertility. Many factors such as; child labor, old age security for parents, child mortality influence fertility. The economic development and female autonomy result in fertility decline because the relative increase in the wage rate of women increases their labor force participation rate which thus leads to fertility decline. Religious, cultural, and social norms put women in a weak bargaining position relative to men in most African societies (Bina, 1997) .
As part of measure to reduce rapid population growth in Nigeria, the underline reasons for high fertility must be understood. Instituting more family planning clinics and increasing the disbursement of free contraceptives might be useful but could be an unwise approach to fertility problem in Nigeria if the cultural identities have been neglected. Nigerians view fertility as a legitimate issue for social policy. Factors that have persistently driving high fertility rate in some countries in sub-Saharan Africa are mostly cultural factors. While the relationship between some of these factors and fertility have been extensively explored, very few have examined the interactive influence of religion, sex preference and ethnicity on fertility at national level. Therefore, the primary goal of this study is to assess the independent and joint influence of religion, sex preference and ethnicity on fertility. The study controls for other factors that may have bearing on fertility. The underlying causes of high fertility in Nigeria needs further investigation and exploration in order to understand the circumstances under which public policies might be necessary to reduce fertility in Nigeria, hence this study.
Method

Study Area
This study was conducted in Nigeria, sub-Saharan Africa. Nigeria has a population figure of above 180 million and about 24.9% of the population are women of childbearing age, its population growth rate is 2.6% per annum and the population doubling time is 23 years (Population Reference Bureau, 2018). Nigeria has many ethnic groups but there are three major ethnic groups (Hausa/Fulani, Igbo and Yoruba) in terms of number (NPC, 2006) . These ethnic groups are different in terms of their cultural identities. While the Hausa/Fulani ethnic group are predominantly Muslim, the Igbos and Yorubas are mostly Christians. Sex preference is still practiced in Nigeria but mostly common among the Igbos than any other ethnic groups. While the literacy level is low in Nigeria, there are evidences that the Yorubas are mostly educated than other ethnic groups (NPC, 2006) . Harmful demographic practices like child marriage, teenage practices and low contraceptive use are more common among the Hausa/Fulani than Igbo and Yoruba. Also, the Igbos hold more to their cultural identities particularly son preference than any other tribes in Nigeria .
Sample Design and Data Collection Procedure
The design of the study was cross-sectional and nationally representative in sample selection. The 2013 Nigeria Demographic and Health Survey data was used. During the data collection, a stratified three-stage cluster design consisting of 904 clusters (urban=372 and rural=532) was used. The sample was designed in such a way as to provide data that can be analyzed on fertility and other demographic indices. In this study, we used the section of the data-set that focused on women of reproductive age (15-49 years). Originally, information were obtained from 38948 women, but our study data analysis was based on weighted sample of 19348 women. This is because only women with the complete information on religion, sex-preference and ethnicity were included in the sample. In addition, women who do not belong to any of the three major ethnic groups in Nigeria were excluded. Further excluded were women who belong to other religious denomination that are different from Christianity and Islam which are the two most practiced religious institutions in Nigeria.
(Fulani/Hausa, Igbo, and Yoruba). The interaction of the three key independent variables used in this study was obtained using the tree diagram ( Figure 1 
The dependent variable was fertility measured by aggregating full birth history of each of the women who participated in the study.
Method of Analysis
Three indices were used to describe fertility across the sociodemographic variables. These are; probability of bearing at least 5 children (ὴ), refined Total Fertility Rate (rTFR) and mean fertility (µ) which was computed using Poisson probability model, P/F ratio method and ANOVA respectively. The Chi-square model was used to examine the relationship between the fertility (categorized as: 0, 1-2, 3-4 and ≥5) and independent variables. The P/F ratio method was used to estimate rTFR. 
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At the level of multivariate analysis, Zero-Inflated Poisson (ZIP) regression was used.
The starting point for modeling count data like fertility as measured in this study is the use of Poisson distribution. This distribution assumes that the logarithm of its expected value can be modeled by a linear combination of unknown parameters. The Poisson probability distribution is of the form;
If ∈ Ɍ is a vector of independent variables, then the model is;
This can also be written as; ( ( ⁄ )) = 1 where x is an (n + 1) dimensional vector comprising of n independent variables concatenated to a vector of ones and θ is simply α concatenated to β. Thus, if Poisson regression model θ and an input vector x are known, the predicted mean of the associated Poisson distribution is given by E(Y x ⁄ ) = exp ( 1 ) . If Y i are independent observations with corresponding values x i of the predictor variables, then θ can be estimated by maximum likelihood. The logit model is a transformation of the logistic equation. Logistic is often used to investigate the relationship between a dependent dichotomous variable and set of independent variables. If y i denote the response of woman i with respect to the explanatory variables 1 , 2 , … , outcome. Then the logistic regression is;
( 1 , 2 , … , ) = ( + + + + )
This logistic distribution function transforms the regression into the interval (0, 1). The logit which is the inverse of the sigmoidal logistic function that creates a map of probability values from [0,1] to (− , + ) and defined as the logarithm of the odds ( (1 − ) ⁄ ) expressed mathematically as;
( 1 , 2 , … , ) = 0 + 1 1 + 2 2 + + Where; 0 , 1 , 2 , … are constant parameters to be estimated. The logit model is therefore used to estimate the constant parameters by maximum likelihood estimation method.
The logit and Poisson models were combined to generate the zero-inflated regression model.
In this study, fertility was obtained from information provided by women of reproductive age on their full birth history. It is a count data and many women reported that they had no children. The data exhibited over-dispersion and excess zeros because the variance is much greater than the mean and the data is heavily skewed (Appendix 1). Also, the conventional Poisson regression model fits the data poorly, based on the deviance or Pearson Chi-square test, simply because the model assumption is based on the equality of the conditional variance and conditional mean of the dependent variable. In the used dataset, the conditional variance is greater than the conditional mean. Thus, over-dispersion was evident in the data. Therefore, in order to address this great limitation in the data, the ZIP regression was used. The ZIP model was designed to deal with situations where there is an "excessive" number of individuals with a count of 0. The ZIP model allows for over-dispersion and the model assumes that the sample is a "mixture" of two sorts of individuals: one group whose counts are generated by the standard Poisson regression model, and another group (the absolute zero group) who have zero probability of a count greater than 0. However, observed values of 0 could emerge from either of the two groups (Cameron and Trivedi, 2013; Hilbe and Greene, 2007) .
The ZIP distribution combines the Poisson distribution and the logit distribution. In this distribution, the random variable ≥ 0. Assuming that two possible cases (case 1 or case 2) exist for each observation and suppose the count is zero if case 1 occurs. Conversely, for the occurrence of case 2, counts (including zeros) are created in line with a Poisson model. If ω is the probability that case 1 occurs, then its complement (1 -ω) is the probability that case 2 occurs (Cameron and Trivedi, 2013; Hilbe, 2014; NCSS Statistical Software) . Consequently, ZIP random variable has the probability distribution often expressed as;
ω is the logistic link function defined as;
The logistic component contains an exposure time t and a set of l regressor variables (the z's). If t is the exposure time as defined by the Poisson component given a set of k variables (the x's) such as; age at first marriage, sex preference, ethnicity, religion, household wealth, place of residence, region, education, ever used of modern contraceptive method, fertility preference, marital status and age at first birth. The expression connecting the independent and dependent variables is represented as;
The regression coefficients 1 , 2 , … , are the unknown parameters to be estimated from the analyzed data using the maximum likelihood estimation (MLE) method. The estimation procedures are expressed mathematically as shown below;
The logarithm of the likelihood function ( ) is the sum of logl 1 and logl 2 and a difference of logl 3
where
The second derivatives are
The solution to the partial differential equations above can be used to obtain the estimate of the parameters and ;
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Results
Figures 2(a-c) show the probability of bearing exact number of children by sex preference, ethnicity and religion. The data as shown in figure 2a reveal that women who have sex preference have higher probability of bearing 1 to 2 children but lower probability of bearing at least 4 children than their counterparts who said they don"t have preference for child"s sex. For both groups of women, childbearing probability (ὴ) increases consistently from parity 0 to 2 but reduces thereafter and rises after bearing the fourth child. Probability of bearing at least 5 children was higher among women who do not have sex preference (ὴ = 0.2503) than those who have preference (ὴ = 0.1477). In figure 2b , there was no distinct pattern (dome shape) in childbearing probability among the Igbo and Yoruba ethnic group but completely different from the Hausa/Fulani"s pattern. Among the Yoruba and Igbo, the probability rises until women in these ethnic groups bear their second child but falls consistently thereafter, unlike that of Hausa/Fulani women which rises from first birth to third and maintain a constant pattern till the fourth birth but rises again after bearing the fourth child. Probability of bearing at least 5 children was higher among the Hausa/Fulani women (ὴ = 0.3555) than Igbo (ὴ = 0.0861) and Yoruba (ὴ = 0.0814).
The childbearing probability reaches its peak at parity two for the Christians and falls consistently for higher parities.
Childbearing probability for parities 0, 1 and 2 was lower among the Muslims than Christians but reverse pattern was observed for parities 4 and above. For example, while the probability of bearing at least 5 children was ὴ = 0.3128 among Muslim women, it was ὴ = 0.0803 among the Christian women (Figure 2c ). The interaction of all the three cultural factors specifically chosen for this study (sex preference, religion and ethnicity) regarding childbearing probability is shown in Figure 3 . The data depict that the probability of bearing at least 5 children was highest among women who have no sex preference, belong to Muslim religious denomination, and of Hausa/Fulani ethnic group (ὴ = 0.3848). The next to these women in probability of bearing at least 5 children were those who have sex preference, belong to Muslim religious denomination, and of Hausa/Fulani ethnic group (ὴ = 0.2859). The computations of refined Total Fertility Rate (TFR) of the categories in the three cultural factors used in this study are as shown in Table 1 . The data show that the refined TFR was higher among women who do not have sex preference (6.5) compared to those who have sex preference (5.8). Also, the TFR was lower among Christians (4.6) than Muslim women (7.8). The Hausa/Fulani ethnic group has the highest TFR (8.4) compared to Igbo (4.4) and Yoruba (4.9). In all the three major ethnic groups in Nigeria combined, the refined TFR was (6.3). CNH  CNI  CNY INH  INI  INY  CYH  CYI  CYY IYH  IYI  IYY   Probability   of   y≥5 Interaction of religion, ethnicity and sex preference Table 2 , the data show that 32.9% of the studied women have sex preference, 35.0% are Christians and 65.0% are Muslims. About 23% of the women are Igbo, 21.5% are Yoruba and 56.5% belong to Hausa/Fulani ethnic group. The mean children ever born was 3.16±3.1 and was higher among women who had no sex preference (3.36±3.2). Approximately, 35.4% of the respondents had previously given birth to at least five children while 25.0% had 1-2 children. Christian women (2.26±2.6) had given birth to lower number of children than the Muslims (3.69±3.2) and the percentage of Christian women who had at least five children was 24.1 compared to 41.5% observed among the Muslim women. The mean children ever born was lower among Yoruba (2.28±2.2) than Igbo (2.31±2.7) and Hausa/Fulani (3.91±3.4) ethnic groups. About 44.3% of the women who are Hausa/Fulani had given birth previously to at least 5 children, compared to 26.1% and 21.6% observed for women in Igbo and Yoruba ethnic group respectively.
The percentage of women who married at ages <18 years (47.2%), who are of parity of more than four children was higher than women who began their childbearing at ages ≥18 years (26.2%) and this pattern was observed in their mean children ever born. The percentage of women who had at least five children falls consistently with increasing wealth index and increasing level of education but was significantly higher among rural (41.0%) than urban (28.8%) women. High parity women (≥5 children) was mostly found among women residence in the North West (44.7%) and the least was found in the South West (21.3%). However, the highest mean children ever born was found in the North West (3.98±3.4) and the least in the South South (1.87±2.2). Fertility preference was found to be significantly associated with children ever born and striking difference exists between women who had preference for less than five children (11.0%) and those with preference for at least five children (43.5%) in terms high parity. The data in Table 3 show the ZIP regression output of the relationship between fertility and sociocultural characteristics. Four models were used to establish the relationship, the first is the bivariate analysis of each of the key independent variables (sex preference, religion and ethnicity) and fertility. The incident rate ratio (IRR) of fertility was 1.091 (95% C.I=1.076-1.105, p<0.001) times higher among women with no sex preference than women who have sex preference. The childbearing rate was higher among Hausa/Fulani (IRR=1.470, 95% C.I=1.440-1.501, p<0.001) times and Igbo (IRR=1.171, 95% C.I=1.141-1.201, p<0.001) than Yoruba. Fertility IRR was significantly lower among Christian (IRR=0.802, 95% C.I=0.791-0.811, p<0.001) than Muslim women. Similar pattern to the output of the first model was observed in model 2 (interaction between religion, sex preference and ethnicity) and full model (interaction between religion, sex preference, ethnicity and all variables).
In the third model, while fertility was 1.22 times higher among the Hausa/Fulani women compared to Yoruba, the Igbo women had 11% higher fertility compared to Yoruba. Women who got married at childhood (<18 years) had 22% higher fertility compared to those who married at ages above 18 years. Women in the North East, North West and South East, were 49% (IRR=1.485; C.I=1.229-1.642, p<0.001), 33% (IRR=1.336; C.I=1.282-1.693, p<0.001) and 16% (IRR=1.162; C.I=1.098-1.229, p<0.001) respectively more likely to have higher fertility compared to women in the South West. Fertility IRR was found to reduce as the level of education increases. In the 5th model, compared to Christians who are Yoruba and who have SP (Christianity×Yoruba×Yes), fertility incident rate ratio (IRR) was 34%( 1661 .95* 1937 .1* 1708 aIRR: Adjusted Incidence Rate Ratio; CI: Confidence Interval;  OBC: Omitted because of collinearity; *p<0.05, **p<0.01, ***p<0.001
Discussion
Fertility in relation to population growth remains a problem in Nigeria. Fertility rate reduction has always been an issue of important focus by the Nigeria Government and non-governmental agencies. Unfortunately, modern contraceptives which researchers have identified as an approach to fertility control is underutilized in Nigeria. Many factors including religion, ethnicity and sex preference have implication on the use of modern contraceptive in Nigeria and they can be linked to childbearing. The general influence of high population growth on the standard of living, limited resources will continue for years if necessary measures are not taken to check fertility. These effects are currently being witnessed in the area of environmental degradation, human congestion, air pollution and poverty. This paper examined the relationship between religion, sex preference, ethnicity and fertility against the presence of limited research evidence on such studies in Nigeria. The findings are expected to guide family planning programmers in their implementation of reproductive health programmes that will decrease fertility in the country in the nearest future.
In 1988, the Nigerian government published its first population policy in response to the rising population growth rate which has tendencies to impede developmental efforts in the country (Federal Ministry of Health, 1988) . Paramount among the target stipulated in the policy is the intention to reduce total fertility rate to 4, by the year 2000. Unfortunately, above a decade after this target the TFR still remains at 5.5 (National Population Commission and ICF International, 2014). In the policy document, it was recommended that families should restrict the number of children they bear to 4 or less (Federal Ministry of Health, 1988) . Our finding revealed that about one-third of the studied women had given birth to more than four children in Nigeria. It is most likely that this proportion increases if all the studied women were to be followed-up till the end of their reproductive periods. This finding is an indication that large family size still dominates some Nigerian families despite the recommendation that a family should not bear more than four children (Federal Ministry of Health, 1988) . Reasons for high fertility could be linked to high childhood mortality in Nigeria and cultural practices that favor large family size which have been identified in the literature (National Population Commission and ICF International, 2013; Feyisetan and Bankole, 2002; Syamala, 2001) .
Having sex preference is one of the sociocultural problems that exists in families in Nigeria . In both traditional and contemporary Nigeria"s family, children have always been wanted. However, the number a woman bears depends on her physiological capacity to produce but modernization and harsh economic condition in Nigeria moderate the decision on family size. In this context, couple may wish to halt childbearing once the desired number has been achieved but this may be shifted if they are not satisfied with the sex composition of their living children or at times if the family is yet to have a child of opposite sex to the ones they already have. This situation has stimulated some families to bear more than their preferred number of children (Adebowale and Palamuleni, 2015; Ushie et al., 2013) . Finding from our study shows that about one-third of the studied women had sex preference. However, it is striking that women who do not have sex preference had higher childbearing probability and total fertility rate than their counterparts who have preference. This pattern was also corroborated by the output of the multivariate analyses. Fertility desire at the onset of childbearing may not translate to the attained fertility (Milazzo, 2014) . Obtaining information from women on sex preference is subjective as the current sex composition of the surviving children often dictates the tune of response to such question. The possible explanation for our finding is that, women who have completed their childbearing or already have their desired number of children may likely have no sex preference or respond based on the sex composition of the children they have. Conversely, the younger women who either have not completed their family size or bear no children may have preference for their anticipated child"s gender.
The ethnic group a woman belongs can guide her attitudes to social phenomena including her practices of childbearing. Her ethnic identity can shape her cultural understanding and interpretation of demographic indices like fertility (Abbasi and Sadeghi, 2006; Kollehlon,1989 ). Among the three major ethnic groups in Nigeria, both probability of bearing more than four children, total fertility rate and incidence rate ratio of fertility were highest among the Hausa/Fulani women but slight disparities were found between Igbo and Yoruba women. This finding is consistent with previous similar studies where higher fertility indices were found among Hausa/Fulani than Igbo and Yoruba ethnic group (Mberu and Reed, 2014; Kollehlon,1989) . The consistent reporting of higher fertility among Hausa/Fulani women can be linked with cultural differences and low literacy level compared to other ethnic groups in Nigeria (NPC, 2006) . These in most situations have hindered Hausa/Fulani women from seeking fertility control measures like the use of modern contraceptive compared to Yoruba and Igbo women (National Population Commission and ICF International, 2013) .
Religion is an authentic fulcrum of socialization in any society. It is an integrative social force that shapes collective belief into collective identity and it promotes group solidarity and cohesion (Okon, 2012) . Identification with a particular religious group, gives the member a sense of belonging but non-members a feeling of disaffection and isolation (Okon, 2012) . The religious affiliation of a woman has previously been established as one of the key determinants of fertility (Fagbamigbe and Adebowale, 2014; Akpa and Ikpotokin, 2012) . In this study, the analysis targeted women who belong to either of the two major ethnic groups in Nigeria, Christianity and Islam. Across all the
